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in thermal stability and chemical resistance and useful as 
electrical and electronic parts, etc., by blending a resin 
composition composed of a polycarbonate resin and a 
polyamide resin with a specific amount of an epoxy- 
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CONSTITUTION: This composition is obtained by X H " J W 



blending (A) 100 pts.wt. resin composition prepared by ^j**V? 
blending a polycarbonate resin with a p olyamide resin at 

(1/9) to (9/1) weight ratio with (B) 0.01-50 pts.wt., ♦- — «-GH "O w *>-^ 
preferably 0.01-30 pts.wt. epoxy-modified **■ 
polycaprolactone such as a c ompound expressed by 
formula I [(ml) and (n1) are 1-20] or a compound, 
expressed by formula II [(m2) and (n2) are (ml )]. 
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BASIC-ABSTRACT: 

A thermoplastic resin compsn. compries 100 pts. wt. of (A) resin compsn. 
which comprises polycarbonate re sin (PC) and polyamide resin (PA) in a mixed 
ratio of PC/PA, 1/9-9/1 by wt . and 0.01-50 pts. wt . of (B) ep oxy- modif ied 
p olycaprolactone . 

PC has a viscosity average molecular wt. <fi 10,000-100,000, pref. 
15,000-60,000. PA has a molecular wt . of 13,00050,000, pref. 15,000-30,000. 
Cpd. (B) is polycaprolactone which is bonded with an epoxy gps-.contg. cpd. at 
both terminals, an epoxy cpd. which has polycaprolactone branches bondfe wit h 
the OH gps. on the main chai n, or a copolymer which comprises (mpfh)arrylafp 
reacted with polycaprolactone and glycidyl methacrylate as the essential 
components and if necessary copolymer i sing other unsatd. cpds.. 

USE/ADVANTAGE - The resin ccmpsn. is suitable for office equipments, electric 
and electronic parts, mechanical parts, etc.. The resin compsn. has good 
thermal stability and chemical resistance. 

In an exampl e, 39.6 pts. wt . aromatic polycarbonate , 5 9.4 pts. wt . nylon 6 
and 1 pt . wt. 'Celloxide 2085' (RTM: polycaprolactone whose both terminals 
were modified with alicyclic epoxy gp.) were kneaded at 25-0260 deg.C to give a 
resin compsn.. The resin compsn. was moulded by injection moulding method to 
give test pieces. The test pieces had a tensile rupture elongation of 250%, a 
tensile yield strength of 580 kgf/cm2 and an Izod impact strength of 5 
kgf /cm/cm. 

CHOSEN-DRAWING: Dwg.0/0 

TITLE-TERMS: THERMOPLASTIC RESIN COMPOSITION IC MECHANICAL PART CONSIST 
POLYCARBONATE RESIN POLYAMIDE RESIN POLYCAPROLACTONE THERMAL 
STABILISED CHEMICAL RESISTANCE 
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ELECTRONIC 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the resin constituent excellent in thermal stability and 

chemical-resistant all. 

[0002] 

[Description of the Prior Art] Polycarbonate resin is excellent in thermal resistance or shock resistance, 
and that to various machine parts, such as an everyday life supply and a business machine, the electrical 
and electric equipment, electronic parts, etc. is used. [ many ] However, chemical resistance of 
polycarbonate resin is bad, and when it contacts the solvent of the kind which it is under stress 
existence, it has the fault of being easy to produce a crack. 

[0003] There was a problem that it was not that to which this resin constituent since mold goods discolor 
or a silver line occurs in mold goods even if polycarbonate resin will decompose if melting mixing of 
polycarbonate resin and the polyamide resin is carried out, although the attempt which carries out 
melting mixing of the polyamide resin in order to improve the chemical resistance of this polycarbonate 
resin is often made, melting shaping is very difficult and mold goods are obtained is simply equal to use. 

[0004] In order to solve it, some examples which add the 3rd component to the resin constituent which 
consists of polyamide resin and polycarbonate resin are reported. For example, addition of the 
compatibilizer of the effective epoxy functionality of an effective dose is shown in JP,62- 197761, A. 
Although the addition to the resin constituent which consists of this polyamide resin and polycarbonate 
resin is effective in thermal stability amelioration of the resin constituent which surely consists of 
polyamide resin and polycarbonate resin, especially foaming control, amelioration of the thermal 
stability of the resin constituent by this proposal has the problem of it not being necessarily enough and 
producing problems, such as thickening, gelation, and coloring, by stagnation in a melting condition. 
[0005] 

[Means for Solving the Problem] By adding an epoxy denaturation poly caprolactone in the melting 
blend with polycarbonate resin and polyamide resin as a result of examination for the purpose of 
amelioration of the chemical resistance of polycarbonate resin etc., this invention person found out that 
solved the problem of thermal stability called foaming or gelation, and the outstanding resin constituent 
was obtained, and completed this invention. That is, this invention is to offer the thermoplastics 
constituent which comes to blend (B) epoxy denaturation poly caprolactone 0.5 - 50 weight sections 
with the resin (constituent A) 100 weight section which consists of the weight-mix ratio 1 / 9 - 9/1 of 
polycarbonate resin and polyamide resin. 

[0006] the viscosity average molecular weight 10,000-100,000 to which the polycarbonate resin used in 
this invention is guided from dihydric phenol - it is the polycarbonate of 15,000-60,000 preferably, and 
is usually manufactured with a solution method or scorification from dihydric phenol and a carbonate 
precursor. 

[0007] As a typical example of dihydric phenol, bisphenol A [a 2 and 2-bis(4-hydroxyphenyl) propane], 
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Bis(4-hydroxyphenyl) methane, the bis(4-hydroxyphenyl) ether, A bis(4-hydroxyphenyl) sulfone, a bis 
(4-hydroxyphenyl) sulfoxide, A bis(4-hydroxyphenyl) sulfide, a bis(4-hydroxyphenyl) ketone, A 1 and 
l-bis(4-hydroxyphenyl) ethane, 1, and l-bis(hydroxyphenyl) cyclohexane, 2 and 2-bis(4- 
hydroxyphenyl) propane, 2, and 2-screw (4-hydroxyphenyl), 2, and 2-bis(4-hydroxy - 3, 5- 
dimethylphenyl) propane butane etc. can be raised. Desirable dihydric phenol is a bis(4-hydroxyphenyl) 
alkane system compound, especially bisphenol A. Dihydric phenol is independent, or two or more sorts 
can use it, mixing. Moreover, as a carbonate precursor, carbonyl halide, carbonate, or halo formate can 
be raised. As a typical example, the dihaloformate and such mixture of a phosgene, diphenyl carbonate, 
and dihydric phenol can be raised. On the occasion of manufacture of polycarbonate resin, a suitable 
molecular weight modifier, a branching agent, a catalyst, etc. can be used. 

[0008] The polyamide resin used in this invention is manufactured by polycondensations, such as ring 
opening reaction of the lactam of three or more membered-rings, a poly condensation reaction of omega- 
amino acid in which a polymerization is possible, a dibasic acid, and diamine. For example, polymers, 
such as epsilon caprolactam, aminocaproic acid, ENANTO lactam, 7-amino oenanthic acid, 1, and 1- 
amino undecanoic acid, 9-amino nonoic acid, alpha-pyrrolidone, and alpha-piperidone, the polymer 
which is made to carry out the polycondensation of diamines, such as a hexamethylenediamine, 
nonamethylene diamine, undecamethylene diamine, dodeca methylene diamine, and meta-xylylene 
diamine, and the dicarboxylic acid, such as a terephthalic acid, isophthalic acid, an adipic acid, sebacic 
acid, a dodecane dibasic acid, and a glutaric acid, further, and is obtained, or a copolymer be raised. As 
an example, nylon 4, 6, 7, 8, 1 1, and 12, 6-6, 6-9, 6-10, 6-11, 6-12, 6/6, 6 and 6 / 6 [ 12 and ]/6T, and 
61 / 6T grade are raised. Generally, 13,000-50,000, especially 15,000-30,000 are preferably suitable for 
the molecular weight of these polyamides, and especially 130-500 is [ 10,000 or more ] suitable for it 
100 or more polymerization degree. In addition, as for the polyamide resin of this invention, what does 
not contain the carbonate of a metal or an amphoteric metal is desirable, and these are usually contained 
as a component of the lubricant of polyamide resin, a release agent, and a crystalline-nucleus agent. 
[0009] The range of the rate of a compounding ratio of the resin constituent (A) which consists of the 
above-mentioned polycarbonate and polyamide of this invention is 1 / 9 - 9/1 in a polymerization ratio. 
If there are more polycarbonates than this, the chemical resistance of a polycarbonate will not be 
improved, but if there are more polyamides than this, the thermal resistance which is the description of a 
polycarbonate will be spoiled. 

[0010] (B) epoxy denaturation poly caprolactone used by this invention is a high molecular compound 
which has an epoxy group and the poly caprolactone chain in a molecule. For example, the thing which 
the epoxy group content compound has combined with the both ends of (1) poly caprolactone principal 
chain, (2) What the branch of the poly caprolactone combined with the hydroxyl group in the principal 
chain of the epoxy compound which has reaction structure of bisphenol A and epichlorohydrin, (3) The 
poly caprolactone, the acrylic ester (meta) which reacted, and glycidyl methacrylate can be mentioned 
for a copolymer with other copolymerizable unsaturated compounds etc. if needed as an indispensable 
component. 

[001 1] (1) As what the epoxy group content compound has combined with the both ends of the poly 
caprolactone principal chain, it is a bottom type [I], for example. 
[Formula 1] 



(-- however, ml and nl are the things of the structure shown by integer) of 1-20, are a polymer which 
has an alicyclic epoxy group in both ends, and the range of weight per epoxy equivalent is 100-2,000, 
and has the poly caprolactone as a principal chain, and can be manufactured by the approach shown in 
JP,4-36263,A. As a concrete example, the SEROKI side 2085 grade of Daicel Chemical Industries, Ltd. 
is mentioned. The property of this thing etc. is described by the detail on the engineering-data- SEROKI 
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side of Daicel Chemical Industries, Ltd. The range of the weight per epoxy equivalent of this thing is 
100-5,000 (g/eq), and the range of it is 300-2,000 (g/eq) still more preferably. Even if there is more 
weight per epoxy equivalent from 100 (g/eq) than at least 5,000 (g/eq), effectiveness does not fully show 
up. In addition, it is characterized by alicyclic epoxy having good thermal resistance as compared with 
the epoxy of a glycidyl mold. 

[0012] (2) As what the branch of the poly caprolactone combined with the hydroxy 1 group in the 
principal chain of the epoxy compound which has reaction structure of bisphenol A and EPIKURO ruby 
drine compounds, it is a bottom type [II], for example. 
[Formula 2] 

O f CH, 



-0-^"^— C H ^~^ -OCH 2 CHCH 



CH, 



/ 



n 2 



0-<C-<CH„), O >— — H 
\ 2 5 m 2 



CH, O 



-o-Q-i^Q-ocH.-ZA 



CH 3 



[D] 



(-- however, the structure expression in which m2 and n2 are shown by integer) of 1-20 - having - as a 
hard segment - the reaction structure of bisphenol A and epichlorohydrin ~ moreover, it is 
thermoplastics which has the poly caprolactone (it is described as Following PCL) as a soft segment, 
and can manufacture by the approach shown in JP,57-1641 16, A. As a concrete example, the plaque eel 
G-102 of Daicel Chemical Industries, Ltd. and G-402 grade are mentioned. The property of this thing 
etc. is described by the engineering-data-plaque eel G of Daicel Chemical Industries, Ltd. at the detail. 
[0013] As a structure element of the caprolactone modified epoxy resin used by this invention, it is 
[Formula 3] by the poly caprolactone (PCL) ** in the aforementioned formula [II]. 

(r C {• CH* ) - O ) * H 
U 

O 

It is desirable that it is 5 - 90 % of the weight of **, the phase separation of the last constituent obtained 
is remarkable at 5 or less % of the weight, and a constituent becomes very weak. On the other hand, if a 
PCL component surpasses 90 % of the weight, the thermal resistance of the PCL modified epoxy resin 
itself will fall,, and although shock resistance of a constituent is high, since thermal resistance falls and it 
cannot obtain practical resin easily, it is not suitable for the purpose of this invention. 
[0014] The rate of a compounding ratio of the above-mentioned components A and B of this invention 
has the most effective rate of a compounding ratio shown below. 

[0015] It is the range of the B component 0.01 - 50 weight sections at the A constituent 100 weight 
section. It is 0.01 - 30 weight section further more preferably. If there are few B components than the 
0.01 weight section, effectiveness will not fully show up, and if [ than 50 weight sections ] more, the fall 
of the physical properties of a thermoplastics constituent will be caused. 

[0016] In addition, the constituent of this invention may contain an antioxidant, a flame retarder, an 
antistatic agent, an ultraviolet ray absorbent, etc. within limits which do not spoil the property of a resin 
constituent in addition to the above-mentioned compound. 

[0017] It can mix with mixers, such as a tumbler blender, a NAUTA mixer, a Banbury mixer, a 
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kneading roll, and an extruder, and the resin constituent of this invention can manufacture a hybrid 
component. 

[0018] The constituent of this invention can be applied to the shaping approach of arbitration, for 
example, injection molding, extrusion molding, compression molding, and rotational casting, and the 
thermal stability at the time of shaping and the chemical resistance of the obtained mold goods are very 
good. 
[0019] 

[Example] Hereafter, an example and the example of a comparison explain concretely. In addition, % in 
an example and especially the section are weight criteria unless it refuses. 
[0020] Use raw material aromatic series polycarbonate resin (trade name: the Euro pyrone S3 000, 
Product made from the formation of Mitsubishi gas), To nylon 6 (trade name: UBE1013B, Ube 
Industries make), (B) both-ends alicyclic epoxy denaturation poly caprolactone (trade name: made in 
[ Daicel Chemical Industries, Ltd. ] the SEROKI side 2085), the poly caprolactone modified epoxy resin 
(trade name: - plaque cel-G402, an epoxy resin /PCL= -- 80/20 (wt%)) The poly caprolactone (trade 
name: the plaque eel H7, Daicel Chemical Industries, Ltd. make) and the Bis-A mold epoxy resin (trade 
name: EPO TOTO YD7020, weight-per-epoxy-equivalent 3,800 g/eq, Tohto Kasei Co., Ltd. make) were 
used as the Daicel Chemical Industries, Ltd. make and its example of a comparison. 
[0021] To examples 1 and 2 and the example 1 of a comparison, and the 2 1st table, amount 
combination was indicated and carried out and it kneaded. The TEMby Toshiba Machine plastics 
engineering company35B twin screw extruder was used, melting kneading was carried out at 250-260 
degrees C, and all kneading was made into the pellet. 

[0022] The obtained resin constituent was used as the test piece with injection molding. Physical- 
properties measurement was performed using the obtained test piece. A result is shown in Table 1. 
[0023] (1) Melting kneading of the pellet obtained in the coloring evaluation examples 1-7 and the 
examples 1-8 of a comparison of mold goods was carried out again, and after the resin replacement in an 
extruder, the feeder and the screw were stopped and it piled up for 15 minutes, x estimated what there 
has x some which have foaming with the strand after stagnation, and has O and coloring in some which 
are not, and O and viewing estimated what is not. 
[0024] (2) Apply to tensile test ASTM specification D-638. 
[0025] (3) A shock-proof trial (with the Izod notch) 
It applies to ASTM specification D-256. 
[0026] 
[Table 1] 
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[0027] 

[Effect of the Invention] As shown in the example, it turns out that the resin constituent with which 
characteristic foaming at the time of melting kneading with polycarbonate resin and polyamide resin was 
considerably controlled, and this invention was able to balance physical properties is obtained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The thermoplastics constituent which comes to blend (B) epoxy denaturation poly 
caprolactone 0.01 - 50 weight sections with the resin (constituent A) 100 weight section which consists 
of the weight-mix ratio 1 / 9 - 9/1 of polycarbonate resin and polyamide resin. 
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